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» Tensions in
» B— K*utpu~

» R(K)=Br(B— Ku"p )/Br(B— Kete™)
> By — dptpu”
» Can be explained by new physics in the effective operator
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» Tensions in

» B— K*utpu~

» R(K)=Br(B— Ku"p )/Br(B— Kete™)
> By — dptpu”

» Can be explained by new physics in the effective operator
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» Natural NP cadidates inducing this operator at tree level:
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LFV Z’ coupling?

» solve B — K*u "~ anomaly and R tension
simultaneously

= Z' couples to muons but not electrons

» 7' model violates lepton universality
= natural to assume also presence of LFV 7’7 coupling

» search for LFV decays B, — 7, B — K7y

[Glashow,Guadagnoli,Kane]

= measurable effects possible?
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LFV Z’ coupling?

solve B — K*u i~ anomaly and Ry tension
simultaneously

= Z' couples to muons but not electrons

Z' model violates lepton universality
= natural to assume also presence of LFV 7’7 coupling

search for LFV decays B, — 7y, B — K"y

[Glashow,Guadagnoli,Kane]

= measurable effects possible?

study most general framework: arbitrary couplings
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Constraints on generic Z’u™p~ coupling
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[Altmannshofer,Gori,Pospelov,Yavin arXiv:1403.1269]



solution of b — su ™~ anomalies necessarily requires large
120 L Vv
Cg o Fsb Fll«ll«
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solution of b — su ™~ anomalies necessarily requires large

120 L Vv
Cg o Fsbrﬂﬂ
R L
assume '} < I'};

vectorial coupling to leptons: T/, =T%, =T},
generated WC: C4"

fitto b — su™p~ data:

4.60 pU"SM

see talk by J. Virto
atlo: Ch" e [-1.33,-0.91]



Two scenarios
solution of b — s~ anomalies necessarily requires large

[0 Vv
C'9 sb I

Hep

assume I'll <L = ¢}, ~0

vectorial coupling to leptons: T}, =T/}, =T},
generated WC: C"'

fitto b — su™p~ data: see talk by J. Virto
4.60 pullgy atlo: CH" e [-1.33,-0.91]

[L] left-handed coupling to leptons: ~ T'k, =T}, TE =0
generated WC: C' = —C1fff

fitto b — su™p~ data: see talk by J. Virto
3.90 pullgy atlo: Ci" = —Cl# € [-0.89, —0.50]



SU(2)p invariance: I'), =
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Constraint from B — K®uis

SU(2)y invariance: TI'} » Ffiﬁj

i = (€l

Branching ratio (normalised to SM prediction):
/|CSM| RY < 4.3 (BarBar)
RYY. < 4.4 (Belle)

127 1]
BI(( ) = C

,j= 1
Ve =% = ey <4

Br[B — K*ru] ~ Br[Bs — 7] = Br[B — K7p] < 8 x 107°

Cr =yt =[Oy =0l | < 23
Br[B — K*ru] ~ Br[Bs — 7] = Br[B — K7p] < 2x 107°



> T — 3

2 r2

HTT pp

Belle + BarBar (90% conf. lev.):

Br(r — 3u) <1.2x 1078
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> T — 3

2 r2

HT g

Belle + BarBar (90% conf. lev.):  Br(r — 3u) < 1.2 x 1078
» 7 —puvv: T2 (atloop-level T, I'; ;)
Bresp = (17.39 £ 0.04)%,

Brgy = (17.29 4 0.03)% [Pich]
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> T — 3u: Fifriu

Belle + BarBar (90% conf. lev.):  Br(r — 3u) < 1.2 x 1078

> 7 — v 12 (at loop-level ', ")
Wt 1224

Brexp = (17.39 4 0.04)%, Brsn = (17.29 + 0.03)% [Pich]

» loop correctionsto Z — £¢: T, I, Tl

LEP: Br(p™p~) = (3.366 £0.007)%, Br(r*uF)<1.2x107°
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Constraints in lepton sector

T—3u: 217

WUT ™ [

Belle + BarBar (90% conf. lev.):  Br(r — 3u) < 1.2 x 1078

7 (at loop-level T",,,I"; ;)

T

Brexp = (17.39 £ 0.04)%, Brgy = (17.29 4 0.03)% [Pich]

2
P;L;L ’ PMTFHH

LEP: Br(utp~) = (3.366 £0.007)%, Br(rTuT)<1.2x107°

loop correctionsto Z — ¢¢: T2

T

neutrino tridents v, N — v, Np*tp*: 17, 717,
[Altmannshofer,Pospelov,Gori,Yavin]

combined bound from CHARM-1I/CCFR/NuTeV:
O'CXP/O'SM =0.83+£0.18



Lepton couplings
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Strategy of our analysis
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= Large effects possible?
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» contributions from left- and righthanded Z’ couplings:
(P5)? + (T'f)? — b, T4

» solution of B — K*u™;~ anomaly requires non-zero I';

» constraint from B, — B, mixing can be softened by same-size
coupling I' with 't < 'L

sb sb sb*
(P5)* + (I'F)* +bp,TLTE
(Th)? + (TF)? —bp TLTE

fine-tuning measure: Xp, =



Right-handed coupling I'2

» same-size coupling I'’{ with I'’{ < I's, requires same-size

Cé<<09

» global fitto b — su™p~ data

3

(see talk by J. Virto)

Branching Ratios

NP
Cy

» same-size C), < Cy not favoured by the fit but possible at

20 level
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> B, — T 0, c~d
B — Krpu: , c=d=0
B — K*Tpu: ~ b, cr~d
» experimental bounds:
Br (BT - Ktr¥uF) < 48x107°,

Br (Bt — Ktp%e¥) <9.1x1078,
, Br (B — K*uteF) <14 x107°,
, Br(Bs — pteF) <1.2x1078

<
Br (B — K*r5uF) < ——
Br(Bs — 75uF) <

«0O)>» «F» «

it

v

a
it

!
V)
ye)
i)



Max. branching ratio of 5, — 7, B — K*tu, B— K7
tuning B, mixing to X5, = 100 (solid), X5, = 20 (dashed)

B[ By~ (K")r* 11 10™

constraints from
> 7 — 3u:

(1+Xp,)?/|ICE"?
(1+ Xg,)
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» Stringent bound on 1 — ev:

Bre, = 1.2 x 107 (MEG Coll.)
p— ey o (1+Xp,)?/|Cs"?

= BRs for LFV B decays < O(107?) (for Xp, = 100) in the
C" region favoured by current b — su .~ data
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B, — peand B — K® pe

» Stringent bound on 1 — ev:
Brey, = 1.2 x 107 (MEG Coll.)

p— ey o (1+Xp,)?/|C5"]

= BRs for LFV B decays < O(107?) (for X5, = 100) in the
CH" region favoured by current b — s;. "~ data

» Larger BRs possible for C/"" — 0
require ABr[p — ev] < 4 x 107°

restricts corrections to Fermi-constant to the sub per-mille
level

[ — ev: x (1+ Xpg,)
= BRs for LFV B decays < O(1077) (for X, = 100)



Conclusions

we have studied the possible size of B, — ¢/, B — K )¢’ with
0" = T, pe considering

» two scenarios with vectorial and left-handed Z’¢¢" couplings

» existing constraints on Z’¢¢’ couplings

sizable effects require cancellations in B, — B¢ mixing implying
non-vanishing C/'f(, with C¢'f, < C{, (if Z'pu does not vanish)

For 7 final states branching ratios can be up to ~ O(10-°) for a

fine-tuning of X5. ~ 100 in By, — B, mixing

For pe final states branching ratios can only be up to ~ O(10°7)
for a fine-tuning of X 5. ~ 100 in B, — B mixing, and this only in
a region of parameter space disfavoured by b — s anomalies



